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KUZNETSOV, NoAe, obvereds: VITKOVSKIY, A.Pe, redes BOZHENKO, 
Ye.F.; redo, GAYS rEsEd, T.G., redes GRINEK, V.S.,» rede} 
TGRUNOV, NoSe. rede: KRUPA, GeDey rede; RAZDOBARKIN, V.1.: 
red,; RYABOKOJYLENKO , Vel., rede; SEVENOV, MK, red. 
CHEFRANOV, BoN.; redo; FUNSHTEYN, DeA., rede} 
PETROPOL’SKAYA, D.Ae, rede 


[Belgorod Boiler-Making Factory] Belgorodskii kotlo- 
stroitelinyi. Yornnezn, TgentraL’noe-Chernozemoe knizh- 
noe izdevo, 1964. 185 Ps (MIRA 18:7) 


1, Belgoredsk1ly Gosudarstvennyy kotiostroitel ayy zavod. 

2. Direktor Balgorodskog> Gosudar 3st v2nno Zo kotlostroitel'- 
nogo zavoda (fer Chefranov). 3-« Nacnal'nik byuro tekhni- 
cheskoy anformatsil 7 jeobretatel'stva Belgorodskogo Gosu- 
darstvennoge yotlostroitelnog> zaveda (for Gavrilenko). 

4. Glavnyy konstruktor spetsial 'noge yonstruktorskogo byuro 
energeticheskikh kot lev Belgorodsken9 Gosudarstvennogo kot- 
jostroitel'nogo zaveua {for Semenov). 56 3anostitel' glav- 
noge inznenora pas gorvdsko9 Coudars tyennors kotli- 
stroitel’nogs zaveda (for pyahokouylenko) « 
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SOU/ (0-4-4 - 54/36 
AUTHORS: Belyayev, L. M., Vitovskly, B V., Dobrzhanskly, G. F. 
TITLE: Some Changes in the Methods OF crystal Growth 
PERIODICAL: Kristallografiya, 1959, Vol 4, Nr 5, pp 791-794 (USSR) 
ABSTRACT: The three chanses sucessfully tested by the authors 


are: (1) The temperature at the face of a crystal row- 
ing of molten phase chanes because of the changing 
Sanit ratio, changing concentrations of admixtures, 
ete. Consequently, the composition of grown erystiuls 
may be uniform. To avoid the temperature change, a 
heater was placed in the molten phase and slowly 
pulled toward the growing crystal to maintain its 
temperature, controlled by a thermocouple, constant. 
(2) The crystals whose solubiilty hardly changes with 
temperature are usually grown by evaporation of the 
solution, for example, in the crystallizer developed 
by Robinson. The changed variety of the method pro- 
Card 1/4 vides constant temperature of a growing crystal and 
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Some Changes in the Methods of Crystal Growth OO10 
SOV/10-4-5-32/ 


absorption of the vapor. ‘The zrystallizer (Pipe, a) 
consists of glass container 1, placed upon electric 
heater 2, adjuster 3 providing a constant temperature, 
thermometer 4, cap 5, mantle 6 for holding vapor- 
absorbing cotton 7, capillary pipe with cock 9 to 
control draining: of the condensed vapor, rotating 
magnet that rotates stirring rod 10. (3} Verneille's 
method of crystal growth of molten phase is chanmed as 
shown in Fig. 3. The quarts tube of the ehamber 
erystallizer, placed on plate 1, is heated by winding. 
Crystal holder 5 extending through Wilson's packing 

a joins reducer that transmits rotation from motor to 
the crystal holder providing, tne latter's votation at 
the rate of 2 rpm. Cap 4 and other parts join throurh 
vacuum packing. The chamber is pumped out to hish 
vacuum or filled in with inert or any other yas throush 
pipe B. The compressed poder briquet 5 of the compound 
to be crystallized is placed in protectin: mantle 3 
with heating, winding in, and is coaxial with the erystal 
or its seed 6 stuck on the rotating «rystal holder, The 
briquet-to-crystal distance Is controlled by moving the 
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ASSOCIATION: 


SUBMITTED: 


Card 4/4 


SOV/70 4-5-32/35 


briquet-holding shaft up or down. The heater of the 
protecting mantle melts the briquet gradually; the 
molten matter drops upon the crystal and provides its 
growth. The X-ray diffraction data proved that the 
grown crystals were monocrystals. There are 4 
figures; and 3 Soviet references. 


Crystallographical Institute of the Academy of Sciences 
of the USSR (Institut kristallografii AN SSSR) 


May 23, 1959 
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1. Institut kristallografii AN SSSR. 
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Abs Jour : Ref Zhur - Fizika, No 1, 1957, Ho 23713 


Author : Vitovskiy, B-V-, Anikin, I.N. 
Title : -On the Luminescence of Artificial NaCl and KCl Crystals with various Activator 


Impurities 
Orig Pub : Tr. In-ta kristallogr- AN SSSR, vyp- 12, 200-205 » qi” 


was made of the lumineucence (L) of monoerystals of NaCl 

and KCl, activated by Mn or Cu by adding MnClp or CuClo to the melt. Tables 

of the colors and intensities of the L and the spectra of the L are given for 
excitation at 250, 280, 313, and 365 m. In the case of NaCl-Mn (0.025 --10% Mn 
) the L spectrum shifts towards the longer 


Clp) and KC1-Mn (0.1 -- 7.0% MnCla! L 
waves With increasing Mn concentration, and in the case of KC1-Mn two maxima 


appear. NaCl-Mn has a bri L 
NaCL-Ma gives a bright orange glow. 

“Cu (0.012--5 CuClp) have an azure-green 

280 mu respectively. Increasing 

the Cu concentration shifts the maximum of the L spectrum of NaCl-Cu toward the 

shorter waves. The L of KC1-Cu is brighter than that of NaCl-Cu. The optimum 

content of CuCly is 0.1% for both phosphors. An investigation wa made of the 

+ Mne", Poe + 


L of NaCl and KCl, activated by TH, Cu’, Ag’, , and Mn? by thermo- 
the anode into the crystal at 550° and 120 volts. 


Abstract : An investigation 
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Abs Jour ; Ref Zhur - Fizika, No 1, 1957 No 2373 


A pronounced connection is seen between the brightness of the L and the radii 
of the base activator ions. If the radius of the activator ion is equal to 
or greater than the radius of the base cation, the activator will wither dif- 
fuse into the crystal with difficulty or will not diffuse at all, and the 
crystal will produce a weak glow. 
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SOV/16-4-6-26/32 
AUTHORS: Vitovskiy, B. V., Tatarinova, L. I. 
TITLE: Phenomena Observed on Photoemulsion and Glass at the 
Contact With Quartz (Preliminary Communication) 
PERIODICAL: Kristallografiya, 1959, Vol 4, Nr 6, pp 931-933 (USSR) 
ABSTRACT: The authors disclosed that a latent image on a film or 


plate disappears if a quartz crystal or plate has rested 
on it for a long time before development. The spot 
directly under quartz becomes completely regenerated. 
The degree of regeneration decreases with increased 
distance from quartz. Experimenting further, a film 
was exposed to light and left for 1 year partially 
covered with a round quartz plate. Then a drawing was 
pnotograpned by contact printing. The circular part 
of the film, covered with quartz, proved to have restored 
its sensitivity completely, i.e., the photograph witnin 
this part was as clear as if taken on fresh film, while 
the parts beyond the quartz cover remained blank. 

Card 1/3 Another photoplate, of which half had been exposed to 
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lignt and the other half not exposed, was left 
covered with a quartz plate that had a pencil drawing. 
After development of the plate, its unexposed half 

did not show any radiation effect, proving that no 
radioactive substance was present in the quartz. The 
exposed nalf became regenerated, except below the 

pencil lines cf the drawing, which consequentiy lef: 

its print within the exposed haif of the Diate. Tne 
authors also found that after a long rest quartz lea, 

a print on glass or any other clean subject. The 

prints having the same form as the regenerated Spots 

on exposed films are formed by thin ecating whose 
thickness gradually vanishes from the quartz covered 
Spot toward the edge of the glass. The ecating can 
eaSiiy be rubbed off with the fingers. Tre study of the 
coating matter by electron diffraction methods disclosed 
its cubic structure with a = 5.68 A. The interplanar 
Spacings are the same as in Q-cristobalite whose 
tetragonal unit cells have a = 4.90 A and c = 6.92 A. 
However, since the coating matter is cubic. it cannct be 
cristobalite. SiO is cubic with a = 5.16 A, but it is mown 
to be unstable at low temperatures. Si is cubic with 
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Phenomena Ooservell on Photoemulsion and Glass 
at the Contact With Quartz (Preliminary 
Communication) 


= 5.42 A. Some of the electron diffraction 
photographs had many additional lines not yet identified. 
It is believed that the deposition of this coating 
matter causes regeneration of the exposed photofilms. 
A few more experiments that produced spotty coating of 
celluloid through circular holes furnished contradictory 
results. There are 5 figures. 


ASSOCIATION: Crystallograpnical Institute of the Academy of Sciences, 
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ACCESSION NR: AP4043199 5/0070/64/009/004/03 79/0580 


AUTHOR: Vitovekty, Be Ve3 Dobrehanskly; a. F. 


‘TLTLE! “Method for growing Layers of varied composition on a 
crystalline substrate 


‘SOURCES Kristallografiya, v. 9, no. 4, 1964, 579-580 


‘TOPIC TAGS: single crystal growth, thin Layer growth, melt crystal 
.prowth, solution crystal growth, crystal growth apparatus, cesium 
iodide crystal, manganese activated cesium flodide 


-ABSTRACT: A new method and apparatus are described for growing 
single crystal layers with periodically changing properties. The 
method would promote expansion in the technological application of - 
‘crystals. Basically, the growth of crystal layers is achieved by 
short-time immersion of a seed crystal in a superheated melt or 
‘solution and subsequent transfer of the seed into the crystallization 
‘zone, in which it is retained for a period of time necessary for 
‘complete SET ATT ReaC Tn. of the liquid layer. This double process 
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‘ACCESSION NR: AP4043199 


‘ts performed in an electric resistance furnace with two separately 
,controlled heaters, The transfer of the seed ts accomplished by 
:means of an eccentric device which transmits a reciprocating motion 
; through a lever to the seed, The destred thickness is obtained by 
irepeated immersions, Single crystal layers of Mn-activated cesium 
iodide were grown on cesium fodide crystals of various shapes and 
,dimenstfons, Orig. art. has} 2 figures 


ASSOCIATION: Institut Kristallografii AN SSSR (Institute of 
Crystallography, AN SSSR) . 
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B 
TITLE: A method St guowlite single grvstals. (Class 12, No. 184246 Kf 


SOURCE: Izobret prom obraz tov 2n, no. 15, 1966, 26 
TOPIC TAGS: single crystal, single crystal growing, homogeneous single crystal 


ABSTRACT: This Author Certificate introduces a method of growing single crystals of 
substances which decompose at below-melting temperatures. The crystals are grown 
from a gaseous phase in a hermetically sealed ampoule moving in a furnace with prese 
temperature conditions. The crystals are grown with or without an oriented seed. | 
Homogeneous single crystals are obtained by rotating the ampoule around its axis i 
which coincides wih the vertial axis of the furnaces and simultaneously moving it in | 
ner direction. {MS ] 


sip CODE: .20/ SUBM DATE: 22Mar65/ ATD PRESS:S7 0 >7 


r 


UDC: 548.522 


APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001860120018-4" 


seiclders OR jester he ipa lcgeeied CIA RPE SS 00513R001860120018-4 


PEA EOE E Pe tea ER RS Se ae 


BELYAYEV, L.M.; WITOVSKIY, B.V.; DOBRZHANSKIY, G.F.; KARPENKO, 4.G. 


Modified crystallization tank. Kristallografiia 6 no.2:286-287 
Mr-Ap "él. (MIRA 14:9) 


1. Institut kristallografii AN SSSR. 
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AUTHORS: Karpenko, A.G., Belyayev, L.M., Vitovskiy, B.V. 
and Dobrzhanskiy, G.F. STR A aca Sl Sa 


TITLE: Crystalliser for Growing Crystals by the Evaporation 
Method 


PERIODICAL: Kristallografiya, 1961, Vol, 6, No. 1, 
Pp. 146 = 147 


TEXT: In spite of numerous advantages of this method 

it has been relatively little used. Its main drawbacks are 

a decrease in the volume of the mother liquor during 
crystallisation, loss of solvent during evaporation (important 
in the case of poisonous or expensive solvents) and 
impossibility of obtaining a continuous process of crystal- 
lisation without having to fill the crystalliser with saturated 
solutions, The latter is particularly important in crystal- 
lising substances which are difficult to dissolve. The authors 
‘propose a design of crystalliser which enables continuous 
crystallisation by evaporation in a closed cr ystalliser without 
loss of the solvent, maintaining a constant level of the 
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Crystalliser for Growing ..... 


mother liquor. The crystalliser does not require any 

pumping systems or any other forcing devices for maintaining 

a constant level and the desired degree of saturation of J 
the solution. Transfer of the substance to be crystallised 
from the solution zone into the space where crystallisation 
takes place and maintenance there of the required saturation 


— 


are by means of natural circulation, including evaporation 
of the solvent, its condensation, return of the condensate 
into the zone of solution of the substance and movement of 
the solution into the zone of crystal growth. The crystal- 
liser, Fig. 1, is mounted on an electric heater and contains 
all the apparatus for maintaining and controlling the 
temperature, It consists of three coaxial vessels, fitted 
one inside the other, in such a way that the first (external) 
and the second (middle) intercommunicate at the top whilst 
the second and third (inner vessels) intercommunicate from 
the bottom, The edges of the first and third vessels should 
be above the level of the mother liquor, whilst the edge of 
Card 2/8 
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Crystalliser for Growing «16> 


the second is a few cm below the level of the mother liquor. 

The first vessel is intended for dissolving the crystallised 
substance and for receiving the condensate. It also serves 

as a settling vessel and a thermostat. The second vessol 

serves as a carrier of the solution and has a seal preventing 

the falling of germinations from the zone of dissolution into 

the crystalliser. The third (internal) vessel is the 

crystalliser. The communication between the lid of the 

erystalliser and the first cylinder is by means of a ground 

surface, In a crystalliser of this design, a "continuous" 
complicated cycle of mass transfer from one state into another 

takes place, The crystalliser is filled with a solution , 
which is saturated at a given temperature. The degree of 

filling can be seen from Fig. 1, At the bottom, between the 

walls of the first and the second vessels, the excess material 

is fed in which is considerably greater than the weight of aa 
the crystal to be produced, The geometric dimensions of the 

vessels are so chosen as to obtain an evaporation surface in 


card 3/8 
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the first and the second vessels, which is considerably 

smaller than the surface in the third vessel. During operation 
of the crystalliser condensation of the solvent will occur 

at the inner surface of the lid and the top part of the first 
vessel, The lid is made semispherical or conical so as to 
ensure that the condensate returns only into the first vessel 
where dissolution of the recrystallised substance takes place 
as a result of continuous inflow of solvent. Since the 

vessels intercommunicate,a constant hydrostatic level difference 
is maintained, which is governed solely by the difference in 
the density of the solution in the first and third vessels 

and in the system as a whole constant concentration flows will 
establishe themselves, as shown by arrows in Fig. 1. The 
solvent evaporated from the third vessel is replaced by a 
quantity of solution of equal mass from the first vessel, In 
this way, there will be a continuous transfer of thg 
crystallising substance from the solution zone into the 
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erystalliser, as a result of which a constant saturation 

is maintained in the crystalliser. The specific degree of 
saturation will become established at a given temperature 

which hardly changes at all with the growth of the crystal. 
Under otherwise equal conditions the degree of saturation and 
consequently the speed of growth of the crystal is controlled 
by changing the temperature of the solution. Furthermore, 
equipment can be designed which permits changing (increasing 

in the sase of a positive temperature coefficient of the 
solubility) the evaporation surface of the first and the 

second vessels in accordance with a given programme. The 
temperature field of the crystalliser has a small gradient 
directed from the bottom upwards. The thermal effects of 

the reactions in the system are localised and can be easily 
taken into consideration. Mechanical mixing of the solution aon 
in the crystalliser is by means of a magnetically actuated 
mixer, The reliability of the described crystalliser was 
verified under laboratory conditions for a number of substances, 
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including substances of low solubility. Figure 2 gives a 
photograph of the equipment, There are 2 figures and 
1 Soviet reference, 


ASSOCIATION: Institut kristallografii AN SSSR 
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1 - first (external) vessel 

2 ~ second (middle) vessel 

3 - third (internal) vessel : 

& — lid 

5 ~- magnetic mixer 

6 - magnet 

7- electric heating elements 

& = contact thermometer 

g - substance to be 
crystallised 

10 - germination 
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Vitovskiy, N. A. , Maleyev, P. I. , 
ri 


The Mechanism of Pulse Formation in Crystal Counters at the 
Formation of a "Through Conducting Channel" (Mekhanizm 
formirovaniya impul'sov v kristallicheskikh schetchikakh 
pri obrazovanii "skvoznogo provodyashchego kanala") 


Zhurnal Tekhnicheskoy Fiziki, 1958, Vol. 28, ir 3. pp.460-469 
(USSR) 


the authors here investigate the peculiarities of the mecha- 
nism of pulse formation for the case where the ionization 
range extends from one electrode to the other. As iopi ging 
agent the authors used o-particles of polonium (Po°'Y) with 
an energy of 5,3 MeV. In order to realize a "through" 
passage of the &-particles through the samples, thin CdS- 
-monocrystals were selected. The investigations showed that 
the process of pulse formation according to the "through 
current" system may take place at least in two different 
forms. 1) ‘the first variant can be realized by the construc- 
tion with a one-sided application of the electrodes or in 
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thick crystals with electrodes applied on both sides. Here 

a through current which is limited by the resistance of 

the "dark sections" ef the crystal flows in the pulse. In 
such a counting arrangerent the "dark"-conductivity of the 
crystal plays the decisive part. A considerable increase 

in the pulse height can in this process be attained by an 
increase in o ("dark!conductivity), e.g. by a rise of 
temperature. 2)°The second variant can only be observed in 
sufficiently thin crystals in the case of "“twe-sided" appli- 
cation of electrodes. Here the passage of the ®..particles 
through the crystal can take place and a "conducting channel" 
between the electrodes can be formed. The puise height is 

in this case not dependent on the initial conductivity of 
the sample. It is to be expected that a similar mechanism 

of pulse formation will even occur in the case of some i30- 
lating crystals, in case the life of the current carriers 
not being in equilibrium in then (ices the crystals) will 
not be too small and electrodes forming anti-barrier- 
-layers are selected. The authors performed an experimental 
investigation of the process of pulse formation in "tnin" 
counters at the formation of a "conducting channel". It is 
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shown that in such a case the simplest variant for the for- 
mation of pulses can be realized according to the schend 

of the passing current. The obtained experimental results 
are in good afreement with the prediction of theory. The 
high quality (from the point of view of pulse-height) of 
the counters with thin crystals and"two-sided" applied 
electrodes is pointed out. In this construction the pulse 
heights attain 20 V and amount to up to 90 % of the 
voltage applied. There are 11 figures, 1 table, and 3 
references, 3 of which are Soviet. 


Leningradskiy fiziko-tekhnicheskiy institut AN SSSR 
(Leningrad Physical-Technical Institute AS USSR) 


November 20, 1957 


1. Crystal counters--Analysis 


APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001860120018-4" 


Bs 5 SHA re SSUES 9 RS AEE NRE SER OLA 


09/01/2001 


CIA-RDP86-00513R001860120018-4 


"APPROVED FOR RELEASE 


SUTRA TY 


pa 


; - Jt Pr0sex 03 9.103 eye07 efutzesussug 
ETE, pene ssonnseconog so wnat 3S TEE 
7 


S8TT9D 20TZTI08y Z0s (etseuz 
O30ug OuE PURSH TR Eee we pee Tae 200334 Gioond 


—_ 
-*aoued, 360 “yA paw <6. §Po 22 £3 ta Taanpucy~ 4 ony 


TOO Aras TAa 
wotayipey- £ gu 389 


“¥ °O puw *’ontetwaAS 


; eutnens 
eu: Suma sselung 
wuyowysoy ° 


Ovtt/aog 


8 SO uot wmrog 


42 a. ews 3 


(72009) wnemousuy TeoTado pow T2309 TeOs our 


wee 8 cee 


ens . Ea | een = 


*QTOZITT YES PeTIOS uoycenoveyp puw soovuarozoy ‘urmrutays 
°M °N pus foNuaUcaNT ‘a ty ‘OBAdTOL ‘a °N ‘oNaTLE °A °O "hoquevy 
“I °2 4q vozeotiTand 203 pourdasd azom sletsoivE eur “ose 
Sewogske JOjoNpvOotwoe XaTdmOD puy EWTT UIE Jo sITIZedoId BIB 
*eUoTaWtpEs suTnogndiod puy pity yo eucTIO€ oa ‘sz0isteorosoud 
PUB CTS o{LQooTVOZOUd ‘GoTIJodord YeOTIdoO *seos0y sation 
eOs208TSOIOUd “AITAZIONDLODOZOUd tporsprELOD are LFoToOUYOe3 pus 
satekyd sojonpucotmes Ly cwaTQard Jo sdoce opta y *g2zozonpuoD 
“Tmeg UT BUOWOUMNY OTAI.9TOCTOUd PUY TroTadO wo edveZesU0D UOTUA 
“TTY 382TH OUI 2B PUK gysuccy fq PesvoTpUT erW 20agRT BYa) 
SUTISTING VOTIWMIOJUT puw SIZoOdor BUTVZUuOD UOTIOSTTOD Ou, ZHOWVFAOD 


*s2t03DMpucD 

“Tees JO LOT{BOTTddy TeoTUtyVe3 PUT soTehUd oY. UT Zurzyiwtoseds 
PupUes. Twoyuyd|a JUwU/ZY Jo soINAyIsuy Pu® eeyIpereaTUN 

_, BY _S1vsPNIs PooUVApH O17 TrJoON ba TIIM UOTIO@TTOD SUL ‘sEDTASD 
soyonpuostmoe pur *Adodsosgovdy virie prree “sopedud Joyonpuveo en 
“Twos JO PTT OUI UT CIeTIUWWTOG ZOJ PuNUoIUT CT MOOG ETUL REOTENE ; 


= *sooustog zo 


~ 


2a Reopeoy “uss uetureayn fuctotwepeoy ‘AorumuErT °ox °A py “deey 
famyokoagem “¥ SY fepH TuuOL fwuTetN °A °Y) toenon SutTusTiqng Jo ‘pe 


ok *wenturoaordntod od wi{seTecy 
“SRTPTEASY HOSE ANU VATUOPINY IhoUARy Butsowuods WRLoTs Topy 


' *pusutsd satdoo 900° 
*d Foe “E661 ‘aokty (oct ezesonpuccqweg ut RuewcuALy Teorsds Sue 
STrAveTeOIOUT vO OduATejJUCD ANITA Oty Jo cucTiotEUESy tRrcIonpUCD - 
eo THOR UT wusmeUEUT TwOT3dO PUL SyAIwHTMOIOUT) ¥ LEY ekzqesou 
O2-0Z fatty °B ‘Unerqupososdntod aA wedpuaTaAEd Stxssuotgdo + 
WhesNOTAIAY 1270202 od UATUTUaurEAaD e¥ouznfveops OF0AIEd 4pnra 
tynuytupoaordntod a cAquopauk cfzueeyeqade J BAT HBBUOTIIMVTOOZ Og 


TATETI SeayweUl yor Lomeuyeaag omveu vAtwopeny 
Oett “aut OTIS IONS YOO J yewnT (e}ez 


CIA-RDP86-00513R001860120018-4" 


09/01/2001 


APPROVED FOR RELEASE 


JETAREESS- 00513R001860120018-4 


BN ASE ERS Eps Bolsa eel rates Bie ane ress PAE BoE 


sd Oven Por | ieacmatsae ides Aas 


VITOVSKIY, NeAe; MALEYEV, P.I. 


Measurement of the length of the diffusion path of holes in cadnicn 
sulfide. Fiz. tver. tela 1 no.6:984-985 Je .'59. (MIRA 12:10) 


l.laningradskiy fiziko—tekhnicheskiy institut AN SSSR, 
(Cadmium sulfide) (Photoelectricity) 
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AUTHORS : Vitovakiy, N- As» Mashovets, 7 
of the Number of Acceptor Levels of Defects 
Germanium /Under the Action of Gamma Irradiation 


TITLE: Determination 
Occurring in 
CiS5K)} 


Fizika tvercogo tela, 1959, Vol 1, Nr 9, PP 4381 ~ 1560 4 


ABSTRACT: * The radiation-induced fornation of structural defects stable 
at room temperature had already been investigated several 
times, but not all the problems related therewith ure 28 yet 
solved satisfactorily: The present paper offers a contribut - 
ion by discussing the possinslitics of a complete analysis of 
the energy levels of the defects and by publishing experimental 
results concerning the teaperature dependence of he Hall 
coefficient R of n-type germaniun jrradiated by Col - ‘=rays > 

An analysis of these results permits @ precise determination 
of the number of acceptor Levels belonging to one prradiative 
defect. To investigate the temperature dependence of the 
carrier concentration jn the presence of multiple-charged 
centers, the authors theoretically investigated a level scheme 
of a defect (Fig i), with n in the conduction band considered 
to be composed of four parts (Fig 2a). In this connection the 
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following was assumed: every defect produced by radiation has 
1 acceptor- and k donor levels; "ordinary" donors (atoms of 
the V group) and MK defects exist in such a way in germanium 
with the concentration Nap that Ny? Ml. n, #0 riaca weakly 


in consequence of transitions of electrons from donor levels 
to the conduction band; Nyt full ionization of the donor 


levels, Ny * NjcHl n,? stronger rising of n in consequence of 


s from higher defect levels to the con- 
ere “AE /2kt 
duction band ns = VN OM e 1 n4? full ionization of the 
he temperature dependence of n 


transitions of electron 


upper levels, N4= Ny- N(1-1). T 
can thus be represented by the function 1g n= £ (7) (theoretic- 
ally in Fig 2a, experimentally in 2b). A table gives the re- 
sults of several measuring series. It is found that for 
peinduced defects 1 = 4, with AE,, being 0.18 ev. The defect 

1 


27 


eg >| | 


Cara 2/3 formation cross section was found to be ¢ ms 4.0*10° 
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Directives for further investigations are briefly shown. 
Finally, the authors thank B. M. Konovalenko and 1.D.Yaroshets- 

—._kiy for exposure of the samples and Sh. M. Mirtanashvili for 
his assistance in measurements. There are 2 figures, 1 table, 
and 3 references, 1 of which is Soviet, 


ASSOCIATION: Leningradskiy fiziko-tekhnicheskiy institut AN SSSR (Leningrac | 
novo... Lnstitute of P ics and Technology of the AS USSR) 


SUBMITTED: March 24, 1959 
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SOV/109-4-8~2 
Vitovakty, N.A., Maleyev, Bor’ aaa oneL hs, M. 
Optimum Operating Conditions for the Phote-diodes Used 

With Small Signals 


Radiotekhnika i elektronika, 1959, Vol 4, Nr 8, 
pp 1387 - 1392 (USSR) 


The characteristic of a photo-diode can be expressed by 
(Ref 2): 


- 1) +1, + a (5) 


where I is the current flowing through the photo- 
diode, R' is the leakage resistance of the diode and 
yg is the voltage across the n-p junction. I is the 
"dark" saturation current, q is an electron charge, 

k is the Boltzmann constant and T is the absolute 
temperature. Eq (5) was employed to plot the voltage- 
curront characteristics shown in Figure 1. Curves Iny 


Show the "dark" characteristics at temperatures 


APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001860120018-4" 


"APPROVED FOR RELEASE: 09/01/2001 


. paca ken ens Bee eee 
IEEE Te mene ene aunt se gumcnn Sin TTS PERE SeRES 
SrtA seg BERKS. BER CES 


66706 
S0V/109-4-8-2 
Optimum Operating Conditions for the Paseo dg 5 22/33 With Small 
Signals 
of +20 °C and -78 °C, while Curves Ip, and Ip¢g are 


the "illumination" characteristics at the Sane tenperatures, 
The curves are Calculated for a Photo-diode which has a 
"dark" current of 8 wA and the resistance RI >» lo a 

at room temperature. The quantity Ry is represented by 


ctg a,where a is the Slope of the "dark" current- 
voltage characteristics at »=0. This angle a5 at 


the room temperature is equal to 90 eae while at low 


temperatures oa = a- and tends to zero. If the device 
works as a photo-diode with a load characteristic 

R= ctg B , the load line intersects the characteristics 
In and I; in the saturation region; consequently, at 


both the low and the room temperatures, the output signal 
taken from the device is the same. On the other hand, if 
the diode is operated as a photo-clectric Source, the 
intersection of the load line with the characteristic 
Card2/4 occurs in the saturation region only at the low temperature, 
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In this case, again, the output Signal is equal to that 
obtainable in the photo-diode operation. From the above, 
it follows that the Photo-diode can be operated as a 
Photo-electric Source, provided it is maintained at a low 
temperature. Under these conditions, it should be expected 
that the noise level would be very low. The above con- 
clusion was checked experimentally. The principal 
experimental characteristic was the relative Sensitivity 
P which was defined as the ratio of the output signal 
ohtained from the device as a photo source and as a photo- 
diode. This ratio can be defined by Eq (10). The experi- 
mental dependence of P on temperature is shown by the 
Solid curve in Figure 3. The dependence of P on tempera- 
ture for large signals is illustrated by the obtained line 
in Figure 3. The noise in the device when employed as a 
photo-diode was 0.5 mV, while when used as a photo~electric 
Source, the noise was 10 pV. The inertia effects in the 
diode are illustrated in Figure 5, where the first 

Cards /h oscillogram refers to the photo-diode operation, while the 
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Opt imum Operating Conditions for the Photo-diodes Used with Small 

Siecnals 
next four oSCillograms Show the Photo-~electric resSponse 
at various temperatures; this effect is further 
illustrated in Figure 4 Which shows that Frovided the 
temperature is about -86 hoe the time Constant of the 
device is the Same for both the Photo-diod and photo- 
electric operation, There are 5 figures, tkabie and 
7 Soviet references, 


ASSOCIATION: Fiziko-tekhnicheskiy institut AN SSSR (Physico-— 
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AUTHORS: Vitovskiy, N. A., Maleyev, P, I., Matveyev, 0.A., 
Ryvkin, 8.M, and Tarkhin, D. V. 


TITLE: Silicon N-P Counters of Heavy Charged Particles 
Operating Without an Exterral Power Supply 


PERIODICAL: Pribory i tekhnika eksperimenta, 1961, No.2, pp.82-83 


TEXT: pFused silicon diodes having an n-p junction area of 

about 1 mm“ have been studied in order to determine their counting 
properties when operated as short-circuited rectifiers. The 
saturation current in the counters studied was not over 0.1 1A; 

the leakage resistance was several megohms. Under such conditions, 
short-circuit current rectification can be realized by using a X 
250 kilokm load. In counters irradiated with a-particles under 

the above conditions and tested at room temperature, pulse amplitudes 
reached 2-3 mV with practically no noise. This performance equals 
that of counters operating as photodiodes, but the noise in the 
latter case increases rapidly with increasing cut-off voltage. In 
both cases (operating as rectifiers or photodiodes) pulse rise time 
varies from 1 to 5 psec. The decay time is determined by the R-C ‘ 
of the circuit. This is shown in the oscillograms, Fig.1. In 
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Fig.la the duration of the markers is 1 sec. Fig.,16 - leading 

edge of the pulse; marker duration 0.2 usec, Trigger delay 0,5 psec, 
With decreasing temperature the pulse amplituie and duration remain 
unchanged. Silicon n-p counters are regarded as highly promising 
since even at room temperature they can operate as Photovoltaic 


during the counting of monochromatic particles, i.e, they are not 
suitable for spectrometry, At Present, the laboratory of the 
authors manufactures surface-barrier Silicon counters which are 
suitable for Spectrometry (amplitude resolution less than 1% for 
Q-particles with energies of 5.5 Mev), The considerations 
presented in the paper are in principle applicable also for such 
spectrometric n-p countors, Thero are 1 figure and 3 Soviet 


ASSOCIATION: Fiziko-tekhnicheskiy institut AN SSSR (Physico- 
technical Institute AS USSR) 

SUBMITTED: February 20, 1960 
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VITOVSKIY, N.A.; MASHOVETS, T.V.; RYVKIN, S.M.3 SONDAYEVSKIY, V.P. 


Energy spectrum of defects arising in Ge under the effect cf gamma 
radiation. Fiz. tver. tela 3 no. 3:9981001 Mr '61, 
_ (MIRA 14:5) 
(Crystals—Defects) (Germanium) (Gamma rays) 
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Silicon n-p counters of heavy charged particles operating without 
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Mr-Ap ‘'61 ; (MIRA 14*9) 


1. Fiziko-tekhnicheskiy institut AN SSSR. 
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VITOVSKIY, N.A.. LUKIRSKIY, D.P.; MASHOVETS, T.V.; RYVKIN, S.M. 


Energy spectrum of certain impurity atoms in germanium and silicon. 
Fiz. tver. tela 4 no.3:816-817 '62. (MIRA 1534) 


1. Fiziko-tekhnicheskiy institut imeni A.F.Ioffe AN SSSR, Leningrad. 
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AUTHORS: _ Witovakiy, N. A., Mashovets, T. V., and Ryvkin, S. M, 


TITLE: The energy spectrum of the gamma radiation defects in 
silicon 


PERIODICAL: Fizika tverdogo tela, v. 4, no. 10, 1962, 2845-2848 


St 


TEXT: The temperature dependence of the Hall constant was atudied on n- 
and p-type silicon samples before and after,their exposure to Coo ganna J 
radiation. Irradiation (1.4-1017 quanta/cm*; 1.15-1018 quanta/em2) .. ». | 
reduced the conductivity of silicon. The measurements carried out in the 

range 55-450°K showed, that irradiation gives rise to two levels in the upper 
half of the forbidden band that are capable of accepting electrons: 

E, - 0.18 ev and E, - 0.5 ev. The producticn oross-sections of these levels 


‘ are approximately 164010728 om? and 1.8°107°! om®, respectively. In the 


lower half of the forbidden band there was one level (EY + 0.23: ev) with 
a production cross-section of about 1.2¢107 om?, There are 2 figures 
and 2 tables. ; 


APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001860120018-4" 


"APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001860120018-4 


ISR EEE ge! bea ity dieters ie pent 


5 TE AS SSS 5 ARTS EE Ee AD SOP CLA RUE RTO DEVS Shane ent 


The. energ é , cr = 

Y Spectrum of 
ASSOCIATION ‘is gdndla... 2108 /952/004/010/032/065 
; ekhnicHegkiy institut in | 


d (Physicote Ai F 
ch - Ioffe 
Leningrad) nical Institute imeni i. pee 
. e 


May 30, 1962 | : 


Fiziko-~t 
Leningra 
, AS Ussr, 


SUBMITTED: 


Card 2/2 


APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001860120018-4" 


eevee FOR RELEASE: sdk lope ea hte tae 00513R001860120018- 4 


Paces ia prioas 


i uses Eo SN GRAS Es ree ee ad en ete ey Reema a ae RL FES SUPERS E LE 


8/181 62/004/010/033/ 065 
B102/B 


AUTHORS : ails £, N. Av, Mashovets, T. ¥., and Ryvkin, S. HM. 


TITLEs “Determination” of. the activation energy of impurity center 
levels and of atructural defects in semiconductors 


PERIODICAL: Fizika tverdogo tela, v. 4, no. 10, 1962, 2849 - 2853 


TEXT: A study was made of the temperature dependence of the carrier con- v 
centration in semiconductors with impurities and defects, the spectra of \ 
which are complicated by their being several types of levels. According to va 
measurements log n-« f(1/T) 48, in this case,.a complicated curve com- . 
prising plateaus of different lengths and sgotions with different inclina~ 
tions. The activation energy of all possible levels is calculated to obtain 
: a quantitative theoretical description. For simplicity a semiconductor igi 

'. gonsidered having two levels in the forbidden befd. A% absolute zero one * 
: of them shoutd be partially filled with electrons, and the other should be 
filled completely (Fig. 2). The results can then be generalized for an 
arbitrary number of levels. If, in the entire temperature range the rela- 
, tion AE, - AE,> kt is valid where OE, are the level activation energies, 
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EVER MPN TM, (6). is 


The curve log n = f(1/T) is divided into 6 pp ehians (2 plateaus, 2 sloping 
and 2 transition sections), n is Calculated for each section and the state 
density is studied. With the aid of 


_ dlgn 3%. 8 


“Hime 


Gard 2/4 Gtrer, in original . 
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AE, can be determined experimentally from the high-temperature inclined 
section, if m, and (M,+m,) in the point So Nou, =m, ia determined from 


n= V(m,-+ M) tN, = Vin, Mm, .' (7) / 


and d(log n)/d(1/T) is determined from the curve. The statietical weights 
¥,/¥2 of the levels need not be known but ¥5 can be calculated from (7). 


! 
a 


These relations are valid if My S my. If Mo>a, then the activation energy 


can be calculated directly from the inclination of the curve with the aid 
of ; 


2 k 2 


dign ae (ae 77) (11). 


dz) 


This is calculated for a practical case. Finallf,.a further possibility is 
pointed out of calculating AE, from the temperatura dependence of the 


carrier density: the curve ‘log(n-m, )=f(1/T) can,he constructed and the 
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tangent whose inclination gives the activation emergy directly can be drawn 
- at the point corresponding tp Eq. (7). N, denotes the effective state 


density in the conduction band, M 


4 are the level Concentrations and a, is 
the electron concentration on the M, level. There are 3 figures, ey, 
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"annealing, bipolar annealing, germanium irradiation, germanium defect, germeniun 


ABSTRACT: In the latest stage of research on the subject, dating back to 1959, | 
.@ large number of n~ and p-type specimens was investigated. N-type germanium ot 
‘was doped with antimony and had a dcmor concentration between 210)? to 8+1015 

eat 3; p-type germanium was doped with gallium and had an acceptor concentratim 
‘between 10!2 to 105 cm“3. ‘The source was Co at a dosage of 2°10") kv/cm?esec 

and temperature of 10C, The work was aimed at clarifying the saturation of ir- 
‘radiated specimens which occurs after polarity reversal, whereby further exposure 

‘to radiation, however prolonged, no longer affects the slope of the thermal de- os 
pendence of carrier concentration, The latter remains equal to the activation ie 
.energye While the saturation process is evident up to very high concentrations. 
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ACCESSION NR: AP4043952 8/0033/64/041/004/0637/0643 
AUTHOR: Malov, I. F., Vitrichenko, E. A. 

TITLE: Spectral variability of the supergiant Eta Leo 

SOURCE: Astronomicheskly zhurnal, v. 41, no. 4, 1964, 637-643 


TOPIC TAGS: astronomy, stellar astronomy, supergiant star, star, stellar atmosphere, i 


stellar electron pressure, stellar variability 


ABSTRACT: A study has been made of changes in the spectrum of the supergiant J]|Leo 
(AOIb). The investigation was based on 18 spectrograms obtained during 1958-60 using 
the 50" reflector of the Crimean Observatory with a dispersion of 23.4 A/mm at HY. 

The spectral region from 4600 A to HE was used. It was found that there are changes in 
the equivalent widths and profiles of the hydrogen lines Hs and H-yas well as in the 
equivalent widths of the lines of metals. The authors discuss the problem of the possible 
physical changes in the atmosphere of the star responsible for the observed spectral 
changes. Estimates of the change in temperature lead to the value AT = 1000C, changes . 
in electron pressure by a factor of 2 and a change in radius as great as 30%. Itis noted ¢ 
that the changes in wy (equivalent width) and profiles of the hydrogen lines considerably 
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exceed observational errors. The probable relative error of one determination of w ) le 
not more than 10%, whereas the maximum change in w was 50%. The wings of the 
hydrogen lines-are subject to considerable changes, probably associated with pressure 
change. If the atmosphere remains in hydrostatic equilibrium at all times, the relative 
change in radiue of the star, corresponding to a change in acceleration by Ag, is: 


AR /R = —'h(de 6): (1) 


using a table in the text, it is found that: 


ani -38%. @ 


The minus sign means that on April 14, 1960 the radius of 77Leo was 36% smaller than 

on April 26, 1958. The electron density was determined from the ionization state of Fe, © 
using the Saha formula; it increased during this same time by a factor of 2.3. If the 
changes in radius and temperature are correct, thore should be a change in the brightness 
of the star in visible rays up to 0™, 14, in photographic rays up to o™, 21, and in color 
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_ index up to 0™,07. However, this does not agree with the results obtained by E. 8. 
Brodskaya (Izv. Kry*mskoy astrofiz. observ., 6, 84, 1951). "The authors wish to thank 

I. M, Kopy*lov for valuable advice and useful discussions of this subject". Orig. art. 

- has: 5 formulas, 5 figures and 7 tables. 


1 ASSOCIATION: Kry*mskaya astrofizicheskaya observatoriya Akademii nauk SSSR (Crimean 
: Astrophysical Observatory, Academy of Sciences of the SSSR) 
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